Summary. During the course of a programme to breed the Asiatic elephant, Elephas maximus, in captivity, the oestrous cycles of eleven adult females were studied. Two methods were used for detecting oestrus : (1) daily testing with a male elephant, and (2) The findings are discussed in relation to breeding elephants in captivity and to the phenomenon of temporal gland activity.
INTRODUCTION
In Ceylon, as in many other countries in South-East Asia, the Asiatic elephant, Elephas maximus has been kept in captivity since the earliest days of recorded history. Despite its close association with man, basic information regarding many aspects of reproduction (births in elephants in captivity are still not regularly observed) is surprisingly lacking for this mammalian species. In general, there have been few scientific studies on reproduction of the Asiatic elephant except for reports on incidental observations on mating and parturi¬ tion (Slade, 1903;  Anghi, 1962;  Maberry, 1962; Buss & Smith, 1966; Dittrich, 1966; Krishne Gowda, 1969) . With any species which has been closely associ¬ ated with man, the untrained observer is likely to be anthropomorphic and much of the information on the Asiatic elephant has, therefore, been anecdotal in nature.
In 1969, a programme was undertaken to ascertain if elephants could be bred in captivity. During the course of this programme, observations on many facets of the reproductive physiology of the Asiatic elephant were made. Studies on the semen (Jainudeen, Eisenberg & Jayasinghe, 1971) , and repro¬ ductive behaviour (Eisenberg, McKay & Jainudeen, 1971) 
ANIMALS AND METHODS

General considerations
The animals used in this study belong to a population of 532 captive elephants living in Ceylon (Jayasinghe & Jainudeen, 1970 During oestrus, the male's behaviour changed immediately after the initial urine test. Instead of moving away from his partner, the male raised his head to 'reach over' her shoulder or flank with his trunk (PL 1, Fig. 1 ). Strongly correlated with reach over was the attainment of an erection (PI. 1, Fig. 2) . After a period of courtship, the male orientated himself and rested his chin and throat on her rump (PI. 1, Fig. 3 ). Oestrous females responded to the chinresting by 'standing' to be mounted (PI. 1, Fig. 4 There are several reports on successful breeding of the Asiatic elephant in zoos (Anghi, 1962; Maberry, 1962; Dittrich, 1966; Krishne Gowda, 1969) , but no information is available on the duration of oestrus or the oestrous cycle. According to Asdell (1964) , the Asiatic elephant is polyoestrous and in cap¬ tivity, oestrus lasts for 3 to 4 days. The results of the present study confirm this view.
External manifestations of oestrus, especially in domestic animals, are well known. In no instances did captive elephants in the present study show external signs of oestrus, confirming previous reports (Slade, 1903; Evans, 1910; Benedict, 1936; Ferrier, 1948) . A feature that could be utilized for detecting oestrus is the sexual interest of the male towards a female in oestrus. Olfactory stimuli play an important rôle in the male's ability to detect oestrus, probably from a specific odour emanating from the female genitalia. After 'sniffing' and/or touching the genitalia or the urine of his partner, the male inserts the tip of his trunk close to an orifice located on the roof of his mouth. We have termed this 'urine testing' (Eisenberg et al., 1971) and consider it to be com¬ parable to the 'nehmen' reaction shown in ungulates. Jacobson's organ possess¬ ing olfactory epithelium is present in the foetal elephant (Eales, 1925) ; if this organ is functional in the adult, it could well be involved in discrimination of oestrus.
Detecting oestrus by noting mating activity may, at times, be laborious and could be a limiting factor in breeding elephants in captivity. If, however, oestrus could be predicted without resorting to daily teasing with a male, then the time taken from regular work could be minimized.
Changes occur in the vaginal smear of several mammalian species during the oestrous cycle. It is most valuable, however, in laboratory rodents and the bitch (Nalbandov, 1964) for in them, vaginal cytology reflects ovarian events most accurately. In domestic animals, e.g. the cow (Hansel, 1959) , mare (Berliner, 1959) , and ewe (Robinson, 1959) , vaginal smears are less reliable 327 indicators of ovarian events. In the elephant too, no characteristic patterns in the urogenital smears were observed and the onset of oestrus could not be clearly identified.
In this study, it was not possible to determine if ovulation occurred in each of the cycles studied but at least in the African elephant, Loxodonta africana, ovulation probably occurs at every oestrous cycle (Short, 1966) .
The relationship of temporal gland activity to reproduction in the elephant remains obscure. In the African elephant, temporal glands are active at all ages in both sexes and may also be related to reproductive activity (Perry, 1953) . However, in the Asiatic elephant, the gland is sexually dimorphic and the secretory activity is observed only in adult males.
The results of the present study show that the temporal glands in the female Asiatic elephant do not secrete during oestrus. A similar observation has been reported for the African elephant (Short, 1966) . By contrast, there are numerous allusions to a possible connexion between male sexual behaviour and 'musth' in the Asiatic elephant. 'Musth' in captive males is characterized by episodes of aggressive behaviour and discharging temporal glands. In the present study, no male was in 'musth' at the time of mating, confirming previous observations (Slade, 1903; Hundley, 1922; Wilson, 1922; Anghi, 1962; Maberry, 1962; Dittrich, 1966) This study has necessarily been short-term due to unavoidable circumstances and to the occurrence of musth in male elephants. It was not possible to establish if females in this study experienced several sterile oestrous cycles before conceiving as has been observed in the African species (Perry, 1953; Short, 1966) . The number of animals that conceived is not known since there are no reliable signs of pregnancy nor any accurate method of diagnosing pregnancy in the elephant. The success of these matings can only be ascertained on the birth of calves.
